We respond to claims by Dong et al. that human lifespan is limited below 125 years. Using the log--linear increase in mortality rates with age to predict the upper limits of human survival we find, in contrast to Dong et al., that the limit to human lifespan is historically flexible and increasing. This discrepancy can be explained by Dong et al.'s use of data with variable sample sizes, age--biased rounding errors, and log(0) instead of log(1) values in linear regressions.
specific probability of death 2 . These models also provide a simple method of predicting upper limits to human life span that is independent of population size.
Here, we fit log--linear models to age--specific mortality rates from the Human Mortality Database 3 (HMD) data used by Dong et al. 1 and predict the age at which the probability of death intercepts one. This maximum survivable age (MSA) provides a simple, conservative estimate of the upper limit of human life ( Fig. 1c ).
Log--linear models closely approximate the observed probability of death in HMD populations for both period and cohort life tables (median R 2 = 0.99; 4501 population--years). These models predict an MSA exceeding 125 years within observed historic periods ( Fig. 2b --c; SI). Furthermore, period data indicate that MSA is steadily increasing from a historic low c.1956 (Fig. 2b --c) and that the maximum reported age at death (MRAD) is expected to rise over the next century. This result is supported by trends in global mortality data from the United Nations 4 sampled across 194 nations ( Fig. 1b ).
This analysis provides an estimate of human lifespan limits that is conservatively low. Log--linear mortality models assume no late--life deceleration in mortality rates 5 , which, if present, would increase the upper limits of human lifespan 6 . In addition, these models are fit to population rates and cannot provide an estimate of individual variation in the rate of mortality acceleration.
These proposed limits and are discrepant with Dong et al. 1 
. Dong et al.
conclude that the MRAD is limited to 125 years in humans 1 and that lifespan increases above age 110 are highly unlikely, due to the reduced rate of increase in life expectancy at advanced ages.
To resolve this discrepancy we replicated Dong et al.'s 1 analysis using identical data (SI). Replicating these findings requires the inclusion of rounding errors, treating zero--rounded values as log(1) and the incorrect pooling of populations.
The HMD data provide both the age--specific probability of survival (qx) and the survival rates of a hypothetical cohort of 100,000 individuals (lx).
However, lx survival rates are rounded off to the nearest integer value.
The magnitude and frequency of lx rounding errors increases as the probability of survival approaches 1 in 100,000. These rounding errors mask variation in survival rates at advanced ages: over half of lx survival data are rounded to zero above age 90 ( Fig. 2b ).
Dong et al. appear to have used these rounded--off survival data in their models 1 and incorrectly treated log(0) values as log (1) These errors have considerable impact. Re--calculating cohort survival from raw data or excluding zero--rounded figures eliminates the proposed decline in old--age survival gains ( Fig. 2d; SI) . Likewise, recalculating these data removed their proposed limits to the age of greatest survival gain (SI), which in 15% of cases were the result of the artificial 110--year age limit placed on HMD data 7 .
We also found that variation in the probability of death was masked by date censoring 1 . Major non--linear shifts in old--age survival occur outside the 1900--1990 period used by Dong et al. (Fig. 2c ). Why these data were excluded from this regression, but included elsewhere, is unclear. 
